Induced abortion: a means of postponing childbirth? Changes in maternal age at induced abortion and child birth in Norway during 1971-2007 by Vlietman, Marianne
AUTHOR QUERY SHEET
Author(s) : Anne Eskild
Article title : Induced abortion: a means of postponing childbirth? Changes in maternal age at
induced abortion and child birth in Norway during 1971–2007
Article no : 526183
Dear Author,
Please check these proofs carefully. It is the responsibility of the corresponding author to check
against the original manuscript and approve or amend these proofs. A second proof is not
normally provided. Informa Healthcare cannot be held responsible for uncorrected errors, even if
introduced during the composition process. The journal reserves the right to charge for excessive
author alterations, or for changes requested after the proofing stage has concluded.
The following queries have arisen during the editing of your manuscript and are marked in the
margins of the proofs. Unless advised otherwise, submit all corrections using the CATS online
correction form. Once you have added all your corrections, please ensure you press the “Submit
All Corrections” button.
AQ1: We have inserted a running head. Please approve or provide an alternative
running head.
AQ2: Please check that the author names and affiliations have been set correctly.
AQ3: Please confirm I have been deleted parenthesis here.
AQ4: A declaration of interest statement reporting no conflict of interest has been


















Acta Obstetricia et Gynecologica. 2010; 00: 000–000
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2 Induced abortion: a means of postponing childbirth? Changes in
3 maternal age at induced abortion and child birth in Norway during
4 1971–2007
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6 1Department of Obstetrics and Gynaecology, Akershus University Hospital and Medical Faculty Division, University of
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9 Abstract
10 Objective. The maternal age at child birth is increasing. If induced abortion is an important means of postponing childbirth in a
11 population, it is to be expected that in young women the rate of conceived pregnancies is stable over time, but the induced
12 abortion rate is increasing. We studied birth rates, induced abortion rates and the sum of these rates by maternal age during
13 four decades. Design. Register-based study. Setting and population. All women 15–49 years living in Norway. Methods. We
14 present temporal changes in birth rates and induced abortion rates within age groups during the period 1979–2007. We also
15 estimated the sum rate of births and induced abortions. Data were obtained from national statistics. Main outcome measures.
16 Live births and induced abortions per 1000 women per year. Results. The induced abortion rates have been relatively stable
17 within age groups, except for a decrease in women 15–19 years (from 24.2 in 1979 to 17.0 in 2007) and an increase in women
18 20–24 years (from 23.2 to 29.5). The birth rates however, have decreased dramatically in women 20–24 years old (from
19 113.6 to 60.5). Hence, the sum rate of births and induced abortions in women 20–24 years old has decreased from 136.8 to
20 90.0. In women 30 years old or older, the birth rates have increased. Conclusion. The induced abortion rate has been relatively
21 stable in all age groups over time, suggesting a limited inﬂuence of induced abortions on the postponement of childbearing.
22 Key words: Birth rate, induced abortion rate, population study, risk factors
23 Introduction
24 Maternal age at delivery is increasing in the Western
25 world (1–3). In Europe, women in Lichtenstein and
26 Spain had the highest mean age at child birth with
27 31.3 and 30.9 years, respectively, in 2006 (4).
28 Maternal age at child birth may be determined by
29 socioeconomic factors, sexual behaviors, fertility, use
30 of contraceptives and availability of induced abor-
31 tions (1,5). Safe contraception is easily accessible (6)
32 and termination of ﬁrst-trimester pregnancy on the
33 woman’s request is legalized and safely performed in
34 health care settings in many European countries (7).
35 To what extent induced abortions at a young age
36 account for the postponement of childbearing? This
37question is not easily answered since few countries have
38reliable ﬁgures on age speciﬁc induced abortion rates.
39In 1971, the mean age of Norwegian ﬁrst time
40mothers was 22.5 years, while it was 28.1 years in
412007 (8). Among all childbearing women, the mean
42age was 30.3 years in 2007 (9). Induced abortion on
43the woman’s request before 12 completed pregnancy
44weeks has been performed legally in Norway since
451979, and the number of induced abortions per year
46has been stabile (10). Also, in other Nordic countries,
47the mean maternal age at child birth has increased,
48whereas the overall abortion rates have remained
49relatively unchanged (11).
50If induced abortion has been used for the postpone-
51ment of childbirth, it is to be expected that the
Correspondence: Anne Eskild, Department of Obstetrics and Gynaecology, Akershus University Hospital and University of Oslo, 1478 Lørenskog, Norway.
E-mail: anne.eskild@medisin.uio.no
(Received 19 March 2010; accepted 31 August 2010)
SOBS_A_526183.3d Wednesday, 6th October 2010 11:18:59


















52 induced abortion rate has increased in younger
53 women, while the sum of induced abortion and birth
54 rates has remained unchanged. In all women 15–49
55 years living in Norway, we studied changes in age
56 speciﬁc birth rates during 1971–2007 and age speciﬁc
57 induced abortion rates during 1979–2007.
58 Materials and methods
59 All women in Norway who were between 15 and
60 49 years of age during the period 1971–2007 were
61 included in our study.
62 The number of live births per 1000 women in
63 different age groups was obtained from the Medical
64 Birth Registry of Norway (10), where the rates were
65 calculated on the basis of the age distribution in the
66 population as obtained by the Population Registry of
67 Norway. This registry includes all individuals with
68 legal stay in Norway and the information on child
69 birth is obtained by compulsory notiﬁcation of births
70 after 16 weeks of gestation to the Population Registry
71 and to the Medical Birth Registry of NorwayAQ3 .
72 The number of induced abortions per 1000 women
73 in each age group was obtained from Statistics Nor-
74 way (12) and was available from 1979. Induced abor-
75 tions are performed at hospitals only, and the
76 hospitals report their numbers of induced abortions
77according to the women’s age and county of residence
78on standardized forms. Such reporting is compulsory
79by law. In Norway, termination of pregnancy is legally
80performed on the woman’s request up until the end of
81the 12th week of pregnancy. Thereafter, a legal abor-
82tion requires the authorization of a committee com-
83posed of two physicians (13). Approximately 4% of
84induced abortions are performed after the 12th week
85of pregnancy (14). Norway’s current induced abor-
86tion law has remained unchanged since 1979.
87We present the number of live births per
881000 women in the age groups 15–19, 20–24,
8925–29, 30–34, 35–39, 40–44 and 45–49 years old
90for every year during the period 1971–2007. The
91number of induced abortions per 1000 women was
92not available before 1979 and is therefore presented
93for the period 1979–2007. We also calculated the sum
94of births and induced abortions per 1000 women in
95the different age groups.
96Results
97In the population as a whole, the rates of induced
98abortions and births have been relatively stable during
99our study period. The abortion rate has been approx-
100imately 14 per 1000 women per year and the birth rate


















































Figure 1. The total number of induced abortions ( ) during 1979–2007 and births ( ) during 1971–2007 per
1000 women in Norway. The sum rate of births and induced abortions is presented as a striped line ( ).
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102 In women between 25 and 40 years old, only little
103 variation in the induced abortion rate was observed
104 (Figure 2, Table 1). In women 20–24 years old,
105 however, the rate increased from 23.2 induced abor-
106 tions per 1000 women in 1979 to 29.5 per
107 1000 women in 2007. As a contrast, in 15–19 year
108 old women, the induced abortion rate decreased from
109 24.2 to 17.0 during the same time period. In
110 40–44 year old women, the overall induced abortion
111 rate was low, and decreased from 7.4 to 4.2 per
112 1000 women during the period.
113 The temporal changes in birth rates revealed strik-
114 ing differences between age groups (Figure 2,
115 Table 1). In 15–19 year old women, the birth rate
116 decreased from 45.7 births per 1000 women in
117 1971 to 9.1 births per 1000 women in 2007. The
118 absolute decrease in birth rate was even more pro-
119 nounced in women 20–24 years from 168.7 to
120 60.5 births per 1000 women. In 1979 the birth rate
121 was 113.6, and it decreased steadily to 58.6 in 2005.
122 Opposite trends were seen in women 30–39 years, and
123 the birth rates increased from 62.4 to 123.2 in women
124 30–34 years old, and from 22.2 to 54.1 in 35–39 year
125 old women. In 25–29 year old women, the birth rate
126 pattern was more complex. In the beginning of the
127 period, the birth rate decreased from 151.5 in 1971 to
128 120.3 in 1983. Thereafter, the birth rate increased and
129 reached a peak in 1990 with 144.0 births per
130 1000 women, but has been declining since 1990.
131 The sum of induced abortion and birth rates
132 decreased in women 20–24 years old from 136.8
133 per 1000 women in 1979 to 90.0 per 1000 women
134 in 2007. In this age group, terminated pregnancies
135 represent an increasing proportion of all conceived
136 pregnancies from 17% in 1979 to 32% in 2007. Also
137 among the 15–19 year old women, there has been a
138 large decline in the sum of induced abortion and birth
139 rates, but despite a decrease in abortion rates, the
140 proportion of pregnancies that are terminated has
141 increased, from 47% in 1979 to 65% in 2007. An
142 opposite trend was seen among older women. Since
143 the birth rates have increased, and the induced abor-
144 tion rates have been relatively stable over time, the
145 proportion of conceived pregnancies that are termi-
146 nated has declined.
147 Discussion
148 There has been a major age shift in birth rates across
149 age in Norway during the period 1971 through 2007,
150 with a marked decrease in women less than 25 years
151 old and an increase in women above 30 years. The
152 induced abortion rates, however, have been relatively
153 stable over time, except for a decrease in women
15415–19 years old and an increase in women 20–24 years
155old. The changes in induced abortion rates in women
156less than 25 years are relatively limited as compared to
157the almost 70% decline in birth rates. Hence,
158increased utility of induced abortion to control fertil-
159ity cannot explain the large decline in birth rates in
160women less than 25 years. Themost likely explanation
161for this decline is increased use of contraceptives.
162Maternal age at delivery has been increasing
163throughout Europe (3), but the inﬂuence of induced
164abortion on the postponement of child birth has, to
165our knowledge, not been studied on a national level
166and over a long period of time. A study in the United
167States concluded that the birth rates in young women
168declined as a result of improved access to induced
169abortion and contraceptives (15). The women’s
170reproductive pattern later in life was not addressed.
171In many countries, induced abortion is illegal and
172thereby not reported or the reporting is insufﬁcient for
173estimates of age speciﬁc rates.
174In Norway, notiﬁcation of births to the Medical
175Birth Registry and induced abortions to Statistics
176Norway is compulsory by law, and the standard
177notiﬁcation forms have remained essentially
178unchanged during our study period. It is therefore
179unlikely that systematic errors in reporting according
180to period or maternal age have occurred. All births
181and induced abortions take place in public hospitals,
182and the hospitals are responsible for the reporting.
183The hospital stay and the treatment are free of charge.
184Underreporting due to illegal abortions or home
185births is therefore unlikely.
186Our data did not allow for stratiﬁed analyses by the
187mother’s country of birth. During our study period,
188there has been considerable immigration of women
189from developing countries to Norway, and every ﬁfth
190child today has a parent who has immigrated. In the
191beginning of our study period only few mothers were
192not born in Norway or another Nordic country. In
193general, non-Western women have higher fertility
194than Norwegian women, and they also become ﬁrst
195time mothers at a younger age (16). The estimated
196decline in birth rates in young women born in Norway
197may, therefore, have been even more pronounced
198than our results indicate since non-Western women
199are overrepresented in this age group.
200Following the decline in birth rates in 20–24 year
201old women in the beginning of the 1970s, there was an
202increase in women above 25 years ten years later. This
203increase was followed by a decline since 1991. Thus,
204postponement of childbearing, also in 25–29 year old
205women, may explain the increasing birth rates in
206women older than 30 years. The overall birth rate
207in Norway has been stable during our study period.
208Changes in age speciﬁc birth rates cannot be
Maternal age at induced abortion and AQ1child birth 3
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Figure 2. Number of induced abortions ( ) during 1979–2007 and births ( ) during 1971–2007 per 1000 women
in Norway, according to maternal age. The sum rate of births and induced abortions is presented as a striped line ( ).
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209 explained by changes in induced abortion rates since
210 the induced abortion rates have been relatively stable
211 across maternal age.
212 In our population of young women, the rate of
213 conceived pregnancies has decreased dramatically
214 during 40 years. This decline is likely to be explained
215 by an increased use of contraceptives. The birth
216 control pill became generally available to Norwegian
217 women in 1967 (17), and the use has increased from
218 19,341 deﬁned daily doses in 1967 to about
219 214,660 deﬁned daily doses in 2007 (18). Informa-
220 tion on the age distribution among users is not avail-
221 able (19). During our study period, there have been
222 large scale public health efforts for prevention of
223 unwanted pregnancies and induced abortions, in par-
224 ticular among young women. During the years
225 2002–2006, the birth control pills were available for
226 women 15–19 years of age free of charge at the
227 pharmacies prescribed by midwifes or public health
228 nurses in addition to doctors (20). In addition, emer-
229 gency contraceptives have been available without pre-
230 scription in Norway since 2000 (21). These efforts
231 may have had an impact on induced abortion rates in
232 teenagers (20).
233 Despite increased utilization of contraceptives and
234 large public efforts to prevent induced abortions,
235 there has been little change in the overall induced
236 abortion rate. The preventive efforts may, however,
237 have inﬂuenced the birth rates. The lack of decline in
238 induced abortion rates suggests that a stable propor-
239 tion of women over time are prone to intercourse
240 without use of contraceptives and to utilize induced
241 abortion for unwanted pregnancy. Risk factors for
242 induced abortion include being under education,
243 being single with no steady partner, no other children,
244 coming from a broken home, little supervision during
245 childhood and adolescence and alcohol abuse among
246 the parents (22–25). The proportion of women with
247 such risk factors may not have declined over time. On
248 the contrary, the proportion of women being under
249 education has increased. Increased length of educa-
250 tion is a common explanation for the postponement of
251 childbearing. However, childbearing and rearing may
252 not be easier while being employed than while being a
253 student.
254 The public maternity welfare program in Norway is
255 generous and includes 10 months of paid parental
256 leave from work now. However, the level of payment
257 during parental leave depends on maternal working
258 force participation and income prior to delivery. Most
259 young women today are either students or tend to
260 have low income, both factors strongly limiting their
261 maternity welfare beneﬁts. The public maternity
262 welfare program, which provides beneﬁts according
263 to income before childbirth, may therefore enhance
264delayed childbearing since income often increases by
265age. During the 1990s, the duration of paid maternity
266leave increased from four to ten months. It may be
267speculated that the decrease in birth rates in
26825–29 year old women since 1991 is attributed to
269this change since their private economy while nursing
270an infant would be much improved by postponing
271childbearing.
272Effective contraceptives and access to safely per-
273formed induced abortions have improved women’s
274opportunity to make reproductive choices. Delayed
275age at child bearing may be advantageous, but is also
276associated with increased risk of infertility, miscar-
277riage, fetal death and other complications in
278pregnancy.
279Our results show marked changes in age speciﬁc
280birth rates in Norway during 1971–2007 from
281childbearing in the early 20s to the early 30s. The
282induced abortion rates have been relatively stable in
283all age groups over time suggesting a limited inﬂu-
284ence of induced abortions on the postponement of
285childbearing.
286Declaration of interest: The authors report no
287conﬂicts of interest. The authors alone are responsible
288for the content and writing of AQ4the paper.
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